Seafood is recommended as part of a healthy, balanced introductory diet however, consumption rates are low in young children. Research has previously investigated the influences to seafood consumption in consumers and non-consumers however the importance of these factors in mothers' decisions on whether to provide seafood for their child during the early years is unknown. This study aimed to measure the importance of factors that influence mothers' decisions on providing seafood for their child during infant and young child feeding (six months to four years). A mixed method Q methodology and cognitive interview approach was used with 32 mothers in Scotland. Despite a large consensus of opinion between mothers (n=20) on the importance of factors on their decision-making, two viewpoints emerged highlighting an importance placed on food attributes and the infant, and convenience and family-centred. This study is the first to quantify the influences on the decision to provide seafood during early years' feeding and could be used to inform and tailor seafood-based dietary promotions and interventions for parents.
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1
The consumption of seafood has been suggested to be driven more by perceived healthfulness 22 and a moral obligation to provide this food than taste and food preferences (Olsen, 2004) . 23
However, a perception that seafood is expensive often acts as a barrier to consumption and to 24 frequent consumption (Bloomingdale et Pridham, 1990) . There is a lack of 35 published work investigating the advice parents are provided on the inclusion of seafood for 36 infant feeding, however a study with pregnant women has shown that messages on 37 consuming seafood are often confusing and contradictory (Bloomingdale et al., 2010) . mothers' decision to provide seafood to their pre-school age child has additionally been 49 conducted (McManus et al., 2007) . However, this study was conducted only in one urban 50 area of Australia using focus group discussions to explore influences to seafood consumption 51 but did not explore the importance mothers give to these differing factors, particularly during 52 the introduction of solid foods (from 6 months of age) and the early years when taste 53 preferences and food acceptance occurs. The findings of this study are, to our knowledge, the 54 first to measure the influences on mothers in providing seafood during early years' feeding 55 and could be used to inform and tailor seafood-based dietary promotions and interventions. 56 57 58
Methods
59
This study employed a mixed method of Q methodology with an accompanying cognitive 60 'think aloud' interview to quantify and put into context the influencing factors viewed by 61 mothers' in the decision on whether to provide seafood into the diet of their young child. This 62 methodology incorporates a Q sort technique which involves rank-ordering of a set of 63 statements, providing participants with a decision-making task whilst allowing the researcher 64 to observe and examine the decision-making process (Brown, 1980b) . This mixed method 65 incorporates a practical decision-making task providing a means to explore how eachdifferent influencing factor compares within context to others, an aspect lacking from the use
the Q set is an extremely important step in Q Methodology and can be achieved through a 102 thorough review of the literature to identify themes however, information gathered during 103 pilot studies, interviews and focus group discussions is often used (Watts & Stenner, 2005) . 104
Thirty five statements were originally piloted, the final Q set comprised 33 statements (Table  105 2) which were assigned a code number and typed onto separate cards. 106
107
Data Collection 108
The Q sort and interview session (approximately 60 minutes) took place at the home of each 109 participant and was conducted by one researcher (SC) between May and September 2015. A 110 brief demographic questionnaire and informed consent form was obtained for each 111 participating mother prior to the interview session. Instructions on how to complete the task 112 were given by the researcher. Mothers were asked to sort the cards into three categories; -113 least important to me when choosing to give/not give my child seafood, neutral, and most 114 important to me when choosing to give/not give my child seafood. Mothers were then asked 115 to rank each statement card using a fixed quasi-normal distribution response grid on a scale factor analysis technique to distinguish a correlation between participants' Q sort rankings 137 (Watts & Stenner, 2005) 
thus identifying commonality in emergent factors (viewpoints). 138
Viewpoints are then subjected to varimax rotation which maximises the amount of variance 139 explained by the factors. To identify the number of viewpoints to undergo rotation two 140 checks were employed -resultant viewpoints must have an eigenvalue (EV) (a measure of 141 communality) greater than 1.00 to be interpretable (Watts & Stenner, 2005) . Secondly, the 142 viewpoint must have a minimum of two Q sorts that load significantly upon it (for this 143 analysis a significant loading at P<0.01 was calculated as 0.449 (details of calculation in 144 (Brown, 1980a) ). Q sorts that significantly load on a given viewpoint therefore share a similar 145 sorting pattern and thus it can be assumed, share a distinct opinion of the influences to 146 seafood provision. Distinguishing statements (those significantly different at P<0.01) will be 147 used to determine key statements which differ between viewpoints. 148
The audio recordings for a selection of participants were transcribed verbatim for qualitative 149
analysis. The participants' data selected for transcription was determined by the participants 150 
Results
162
Participant Demographics 163
Of the 32 mothers who participated in this study, the mean age of the mothers was 33. 
Q Methodology Factor Analysis 175
The results of the Q methodology factor analysis identified two significant factors 176 (viewpoints) (eigenvalues greater than 1.0 and two mothers' Q sorts significantly loaded onto 177 viewpoint). Factor 1 explained 25% of the study variance with eleven participants 178 significantly associated with this viewpoint. Factor 2 explained 19% of the study varianceM A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 8 and nine participants were significantly associated with this viewpoint. Six participants 180 significantly loaded on both factors and a further six did not significantly load on either factor 181 thus were excluded from further analysis. A high correlation score (0.563 which is greater 182 than the 0.449 significance calculated for this analysis) was evident between the two 183 viewpoints and with six participant's significantly loading on both factors it was evident that 184 the two viewpoints were alternative manifestations of the same view (Watts & Stenner, 185 2012) . This is further evidenced by the number of consensus statements between the two 186 viewpoints (described later in Table 2 ). 187
188
Factor arrays are presented in Table 2 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
Shared viewpoints 198 199
Although it has been shown that the two viewpoints have key distinctions from each other, 200
there was a consensus with mothers from both viewpoints for some statements (Table 3) The majority of mothers placed a high importance on the health aspects of giving seafood to 206 their young child (+4) often relating it to the nutrients that seafood provides: 207 
Media Advice 241
The unimportance of the media (-3 and -2) as a source of information on the inclusion of 242 seafood during infant and young child feeding (Table 3) 
Family Preferences 311
However, it was the unimportance of family members' preferences, such as older siblings (-312 4) that also exemplified this viewpoint, more so than the partner's preference (-3). Many 313 mothers discussed the fact that they often provided separate meals for weaning their youngest 
Shared family meal 342
Of importance to mothers of this viewpoint, was having one family meal (+3) ( Table 2) with 343 some highlighting an importance to cook only one meal: 344 
"If you don't like it then it's a bit tough in this house, if you don't like it you just move on and 345 miss that bit, I'm not making anything else and they just get pudding or whatever."
Family Preferences 357
Although the mother's own preference (+1) was not a significantly distinguishing aspect, 358 mothers of this viewpoint ranked their husband/partner's preferences towards seafood (+1) as 359 fairly important, often resulting in the infrequent consumption and offering of seafood to their 360 child: 361
"fish is something we eat very rarely in this house because my husband and I don't, it's not 362 that we don't like it, it's just not our favourite and we don't eat it that much so if we ate it a lot 363 the kids would eat it more." [P05, 34, urban, fishing, 36 months]
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But for others, some importance was placed on providing foods which conformed to their 366 own intakes: 367 
"So yes, that's, I guess, a reason that we do give it to him because then his diet's in line with
Sensory Attributes 389
Despite low scores and neutral ranking for the importance of the smell (0) and look of 390 seafood (0), these physical, sensory characteristics were significantly more important for 391 mothers of this viewpoint compared to viewpoint one. However, mothers differed in whether 392 these attributes were important to themselves or to their child: 393 
Demographic analysis 408
Possibly due to the small sample of mothers who significantly loaded onto the viewpoints 409 identified in this study (n=20), there were no significant relationships between the mothers' 410 viewpoint and demographic characteristics ( Table 3 ). The majority of mothers sharing the 411 first viewpoint (73%) resided in non-fishing, inland communities (p=0.175) and 60% 412 residents in the areas of greatest deprivation (measured as those living in SIMD quintiles 1 to 413
3) (p=1.000). The prevalence of single-child mothers who shared the view food attributes and 414 infant-centred (82%) was also not significantly different to those sharing the view of 415 convenience and family-centred (p=0.160). There was no relationship between the mothers 416 age (p=1.000) or the age of their child (p=1.000) and their viewpoint. Mothers who shared 417 the convenience and family-centred equally came from the least and most deprived areas 418 (p=1.000) with 56% residents in urban locations (p=1.000) whilst 67% came from fishing or 419 coastal communities (p=0.175). There was no significant relationship between mothers 420 viewpoint and whether they consume seafood (p=1.000) or give it to their young child 421 (p=1.000). Despite a lower percentage of mothers (55%) and children (46%) of viewpoint 422 one consuming or giving oil-rich seafood, this relationship was not significant (p≥0.157). 423 424 425 M A N U S C R I P T This study aimed to investigate the importance of differing influencing factors on mothers' 432 decisions to provide seafood into the diet of their child during early years' feeding using Q 433 methodology. The sorting task and 'think aloud' interview revealed that there was an 434 agreement between mothers on the importance and unimportance of many aspects in driving 435 their decision on whether to include seafood during early years' feeding. However, twoM A N U S C R I P T
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18 viewpoints emerged in this group of mothers, namely; -food attributes and infant-centred, 437 and convenience and family-centred. 438
439
Shared Views 440
The importance of providing a healthy, balanced diet was paramount in mothers of both 441 viewpoints with a desire to try to provide a variety of different foods for their child that were 442 of good quality. The mothers in this study may have felt a moral obligation to provide good, 443 nutritious foods for their young child to give them a healthy start in life in agreement with 444 previous studies (Nielsen, Michaelsen, & Holm, 2014) . By providing different foods to try, 445 mothers wished to socialise their child into family mealtimes and hoped to have social eating 446 outside the home without fuss or difficulty, an aspect also found in a study of Danish mothers 447 (Nielsen et al., 2014) . This moral obligation evident in our study compliments previous 448 conclusions that seafood consumption is driven more by moral obligation than taste and 449 preferences compared with other foods (Olsen, 2004) . However, it is important to consider 450 that mothers of this current study were predominantly seafood consumers who had offered 451 seafood to their child and thus have an acceptance of this food. They may have felt happy in 452 disclosing that they perceived seafood provision to be a moral obligation to be viewed as a 453 "good parent". Non-seafood consuming parents however may not hold this aspect as 454 important in their decision-making compared to other factors, or wish to disclose feeling a 455 moral obligation that they may be seen to not achieve. Some of our mothers also believed that 456 providing seafood for their young child will encourage them to eat more healthily as a family, 457 an aspect shared by mothers of a previous UK-based study (Hoddinott et al., 2010) , thus 458 providing an opportunity for seafood to appear more regularly on the household menu. The importance of safety for mothers who shared the food-attributes and infant-centred 512 viewpoint shows a concern by these mothers of aspects such as texture, risk of choking, the 513 risk of food poisoning, allergic reactions, and toxicological contamination. Balancing the 514 benefits of seafood with these risks has been an area of debate (Nesheim & Yaktine, 2007) . 515
The framing of seafood messages may play an important role in mothers' decision-making 516 and a prominence of the associated risks of harm may overshadow health benefits (Rothman 517 & Salovey, 1997). It was expected that mothers who shared the viewpoint of food attributes 518 and infant-centred would be primiparous, providing an individual meal for the weaning child 519 compared to convenience and family-centred mothers who may be impacted more by 520 competing priorities and preferences of older children (Robinson et al., 2007) . A greater 521 percentage of mothers sharing the food attribute and infant-centred view had only one child 522 however, no statistical difference was found between mothers of each viewpoint, again 523 possibly due to the final sample size being too small to detect any differences rather than no 524 differences being found. It was expected that mothers of children within the weaning 525 developmental stage (6-12mths) would hold the viewpoint of food attributes and infant-526 centred as this is the stage of introducing solid foods and when parents may be more hesitant 527 and conscious towards the safety of food and how their child responds to foods. However 528 possibly due to the small sample size, the trend towards mothers of this viewpoint having 529 children within this younger age group was not statistically significant. The buying and 530 preparation of separate foods for the weaning infant may provide an opportunity for non-531 seafood eating mothers to provide a food which does not suit their own preferences and it was 532 often mentioned by mothers that they wished to offer foods that they themselves did not 533 enjoy to widen the child's acceptance of foods, possibly explaining the lesser importance of 534 the mothers preference on the decision on whether to include seafood in our sample. 535
The provision of a practical decision-making tool and accompanying 'think aloud' interview 538 utilised in this study permitted the researcher to view the decision-making process by mothers 539 and listen to their reasoning. The presence of the researcher could however have influenced 540 the mother to rank and discuss key factors in a manner that they believed was to be expected 541 to be perceived as a 'good mother'. Nonetheless, completing the Q sorting task in the 542 presence of the researcher was necessary to explain the process of the Q sort and record and 543 probe mothers during the 'think aloud' interview. 544 545 Our sample of 32 mothers was deemed sufficient to the design of Q methodology, which 546 requires only a limited number of respondents (Watts & Stenner, 2005) , and took into 547 consideration a range of mothers from different areas of residence (urban/rural, fishing/non-548 fishing), deprivation levels, and with a range of child's ages. However, the twelve mothers 549 whose views were excluded from the analysis due to insignificant or confounded loading 550 reduced the sample size which may have influenced the lack of relationships found between 551 viewpoints and mothers demographic information. It is a generally held view that those with 552 an interest in the research topic are more likely to volunteer for participation and it was 553 evident that there was a bias to our sample, where mothers were primarily seafood consumers 554 who had given seafood to their child. Future research should be conducted in non-seafood 555 consuming parents to fully understand the decision to provide seafood during the early years. 556
Despite recruiting mothers from a selection of deprivation levels, it must be considered that 557 SIMD scores represent deprivation on an area level and not an individual basis (Scottish 558 Government, 2012b) . Thus the range of mothers from socio-economically divergent 559 backgrounds may not have been achieved and results may not be generalizable to other 560 populations. A further limitation of this study was the inclusion of one mother who had a 561 child aged five months of age. This age is below the recommended six months for the 562 introduction of solid foods and thus inclusion of seafood in the diet, on this occasion the 563 mother had begun introducing solid foods and discussed their intentions and plans on 564 providing seafood in their child's diet. Our sample included a broad range of child age; from 565 weaning to pre-school, however the sample size in this study did not permit the investigation 566 of differences in mothers' opinions according to the child's developmental stage therefore, 567 future studies are required to determine any key differences in the importance mothers place 568 on the influences to their decision-making.
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It is important to consider that fathers who hold the primary food provider role in the 571 household may have a different opinion on the importance of the influences. This study was 572 limited to mothers due to possible gender differences in opinions however, future research 573 should consider the role and views of fathers in the decision to provide seafood and should 574 additionally consider the implications of shared custody of children and the impact on food 575 choices. The findings from this research study provides an insight into the importance 576 mothers place on the influences to their decisions on providing seafood during infant and 577 young child feeding. Furthermore, these findings can be used to inform and tailor 578 interventions aimed at increasing and promoting the provision of seafood by parents to meet 579 recommendations based on their views on whether food attributes and the infant are of focus 580 or whether convenience and family-centred focus is more important. 581
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